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1. Introduction 
 
          Educational institutions are facing important challenges of the modern era as the revolution of technological 
advancement, globalization, diverse social requirements, the requirement of continuous education, the creation of 
new jobs, etc. So, in order for the Greek educational system to continue its successful operation through time, it 
must be reformed and its objectives should be re-examined. The Greek educational system needs to provide high 
quality services and present excellence in all aspects of regardless of its size, its learning environment, its culture 
and its background (Steed et al, 2005). As emphasized by Rigatou (2002; pp: 28) the educational system" should be 
able to deal with and understand the developments and the requirements of a completely new era, during which both 
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the production process and the scientific research change. The old one is obsolete" 
 The concept of quality in education system is fundamental. The quality of education concerns a number of 
interested parties or as mentioned in Anglophone scientific literature as Stakeholders. The excellence model 
European Framework Quality Management (EFQM) constitutes one of the most important and most controversial 
options for the management and evaluation of the quality of institutions of education  
 
2. EFQM Model 
 
       Specifically, on September 15, 1988, fourteen distinct businesses in Europe (Philips, Fiat, Nestle, Renault, Bull, 
Olivetti, Electrolux, Dassault, Ciba-Geighy, Bosch, Sulzer, VW, KLM, BT), through their need to increase their 
competitiveness and productivity proposed to establish the agency European Organization for Quality Management 
based in Brussels (Hides, Davies & Jackson, 2004). The organization is non-profit and the main objective is to 
promote and project the benefits from applying the principles of Total Quality Management (Hides, Davies & 
Jackson, 2004; Calvo-Mora et al, 2006). With the support of the European Commission and the European 
Organisation for the quality, the founding members created the ΄90s model European Foundation for Quality 
Management (EFQM) within the united quality policy, which has been established in Europe. This model is a 
standard evaluation model of European enterprises and organizations (Wongrassamee et al, 2003). Furthermore, the 
aim is to enhance and strengthen the competitiveness of European businesses in the international market (Porter & 
Tanner, 2004; Shergold & Reed, 1996). As stated by Davies (2008) EFQM quality model is a practical tool, which 
can be adopted by any business or organization in order to gain competitive advantage and to maintain it for a long 
period. 
 The European Business Excellence Model (EFQM) consists of a set of criteria, and classified into two 
categories mainly called "enablers” and "results" (Dervitsiotis, 2005; Blanas, 2003; Campatelli et al, 2011; Martin-
Castilla, 2002). The model is focused on the human factor. The first five criteria "enablers" (leadership, policy and 
strategy, human resources, partnership-resources and processes) are the main factors to be applied by the company / 
organization in order to increase performance (McAdam & Bannister, 2001) and concludes in the other four criteria, 
which are the "results" (customer results, people, society and the business results). The basic theory that 
characterizes the EFQM model is referred as: "The excellent results compared to the performance of the 
organization, customers, people and society are achieved through leadership coaching, corporate policy and strategy, 
effective management of human resources, partnership and processes" (EFQM, 2013). 
 
3. Method   
 
3.1. Participants 
     The sample consist of 153 secondary teachers, 22 (14.4%) out of them were males and 131 (85.6%) females. 12 
(7.8%) were from 25 to 35 years of age, 79 (51.6%) were from 36 to 45 years of age, 30 (19.6%) were from 46 to 55 
years of age, 1 (0.7%) were 56to 65 years of age, and 31 did not mention their age.  
3.2 The research instrument 
The instrument EFQM scale, which intended to measure quality in tertiary education, includes 72 items. The first 
named category "enablers” entails the sub categories named Leadership with 7 items (HG1, HG2, HG3, HG4, HG5, 
HG6, HG7) (eg. The leader informs the mission, vision and values of the school to all levels of the staff.), Policy & 
Strategy with 10 items (PS1, PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9, PS10), (eg. The organization’s policies and 
strategies are clearly formulated in writing), People with 8 items (DA1, DA2, DA3, DA4, DA5, DA6, DA7, DA8) 
(eg. Developing training plans for the improvement of the staff’s knowledge, competencies and skills), Partnerships 
and Resources with 8 items (SYN1, SYN2, SYN3, SYN4, SYN5, SYN6, SYN7, SYN8) (eg. Successful 
partnerships are founded with suppliers to generate value and mutual benefits), Educational Processes with 3 items 
(ED1, ED2, ED3) (eg. teaching process corresponds to students’ needs and expectations), Research processes with 3 
items (ER1, ER2, ER3) (eg. The research process corresponds to students’ needs and expectations), and finally 
Administrative processes with7 items (DE1, DE2, DE3, DE4, DE5, DE6, DE7) (eg. Responsibilities are allocated 
for the periodic monitoring and review of the processes).  
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"The second category named "results» entails the sub categories called Students results with 5 items (AM1, AM2, 
AM3, AM4, AM5) (eg The satisfaction of students has improved), Educators results with 3items (AE1, AE2, AE3) 
(eg. The dedication of teachers has increased.). Educators’ Achievements with 3 items (EE1, EE2, EE3) (eg 
Educators recognize the problems and suggest useful solutions.). Educators’ satisfaction with 7 items (JOY1, JOY2, 
JOY3, JOY4, JOY5, JOY6, JOY7) (e.g. The satisfaction of educators have increased). Society results with 4items 
(AK1, AK2, AK3, AK4) (eg. The school contributes to environmental protection.). General results with 2 items 
(AP1, AP2) (eg. The success of students has increased.). Teaching results (performance) with 2 items (APD1, 
APD2) (eg. The effectiveness of teaching process has improved.). For each item of the instrument a 5-point Likert 
scale was used that ranged from 1- Strongly Disagree to 5- Strongly Agree. 
 
3.3 Methodology of reliability testing 
 
It is necessary to find the reliability of the EFQM scale and it is going to be tested through the usage of five 
models. It is necessary to indicate that the sample of this pilot study was chosen randomly and all the variables-
measurements are independent. The data for analysis was based on 5-Likert equal in strength rating. Also, every 
couple of variables had bivariate normality. Each item was linearly correlated with the sum of all the items which 
indicates that the type of the developed scale was an additive model (Dafermos, 2011). Moreover, statistics errors 
were uncorrelated within the various variables.  
The following five models of reliability testing, suggesting by Dafermos (Dafermos, 2011) is going to be 
presented. 
1. Model Alfa (Cronbach’s α). This measures the reliability of the measurement scale with the sense of internal 
consistency, it is based on the average of all the correlations of all the variables per two and it is independent from 
the setting of questions. Specifically, the evaluation of the reliability and internal consistency of the questionnaire is 
achieved by the contribution of the coefficient alpha (α) of Cronbach (Cronbach, 1984). According to Nunnally 
(1978) and (Dafermos, 2009) this coefficient is considered to be the most important coefficient and it is based on the 
number of the variables/items of the questionnaire and their interrelation. In addition, the coefficient alpha (α) is the 
most important coefficient of internal consistency and it is based on the average of all the variables’ correlations and 
it is independent from their disposition (Anastasiadou, 2006).  
2. Model Spit-Half. It divides the measurement scale in two, not necessarily, equal parts and furthermore, it 
examines whether the two parts have any correlation (Dafermos, 2009).  
3. Model Guttman. It estimates the lowest limits of the coefficient for the real reliability (Dafermos, 2011) 
4. Model Parallel. It assumes that all variables-items that constitute the measurement scale have equal variances 
and equal error variances within the structure of replications.  
5. Model Strict Parallel. It has the same acceptances (acknowledgements) to the model parallel and is based on 
the assumption that all the items of the questionnaire have equal averages (Dafermos, 2009). As the Model Parallel 
as the Model Strict Parallel are tests that estimate the adjustment level of a notional structure to the available data. 
They also evaluate the common and the true dispersion, the common correlation of the variables and finally, provide 
with impartial reliability.  
4. Results 
4.1. Model Alfa 
The following table Reliability Statistics (Table 1) give us the information that the value of the coefficient 
Cronbach α for the scale of the research study is 0.966. This value gets over the point of 0.90, which represents an 
extremely high value for the internal consistency of the notional structure of the exploratory scale (Anastasiadou, 
2010; Dafermos, 2009; Dimitriadis, 2003; Nouris, 2006). If we try to release some units for example the standard 
values of the variables, then the coefficient Cronbach α takes the value α=0.894. In this way, it is slightly decreased, 
which means that if we increase the number of items, the coefficient Cronbach α will take the lowest value of 0.913.  
Table 1: Reliability Statistics 
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Reliability Statistics 
Cronbach's Alpha Cronbach's Alpha Based on 
Standardized Items 
N of Items 
,966 ,964 72 
If any item from HG1, HG2, HG3, HG4, HG5, HG6, HG7, PS1, PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9 is deleted 
from the reliability scale, the coefficient Cronbach α will get the value the same value, a=0.966. Therefore, all the 
previous items maintain at the scale. 
If any item from PS10, DA1, DA2, DA3, DA4, DA5, DA6, DA7, DA8, SYN1, SYN2, SYN3, SYN4, SYN5, SYN6, 
SYN7, SYN8, ED1, ED2, ED3, ER1, ER2, ER3, DE1, DE2, DE3, DE4, DE5, DE6, DE7, AM1, AM2, AM3, AM4 
AM5, AE1, AE2, AE3, EE1, EE2, EE3, JOY1, JOY2, JOY3, JOY4, JOY5, JOY6, JOY7, AK1, AK2, AK3, AK4, 
AP1, AP2, APD1, APD2 the coefficient Cronbach α will get the value 0.965 which is a very low decrease. 
Therefore, all the previous items maintain at the scale. Finally, for the item AM5, if it is omitted from the scale the 
coefficient Cronbach α will get the value 0.967 instead of 0.966, which is a very low, increase. Therefore, as there is 
no important benefit in case the specific item deleted, it is preferable to maintain it at the scale. 
 
4.2 Model Spit-Half 
 
At this model the scale is divided into two parts, accidently or not, and then the correlation and the internal 
consistency of the two parts are examined. These two parts may constitute of the same or different number of 
variables.  
The splitting of the scale based on the Cronbach coefficient created the first part which includes the variables 
HG1, HG2, HG3, HG4, HG5, HG6, HG7, PS1, PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9, PS10, DA1, DA2, DA3, 
DA4, DA5, DA6, DA7, DA8, SYN1, SYN2, SYN3, SYN4, SYN5, SYN6, SYN7, SYN8, ED1, ED2, ED3 with a 
very high coefficient of internal consistency α=0.940, while the second part includes the variables ER1, ER2, ER3, 
DE1, DE2, DE3, DE4, DE5, DE6, DE7, AM1, AM2, AM3, AM4, AM5, AE1, AE2, AE3, EE1, EE2, EE3, JOY1, 
JOY2, JOY3, JOY4, JOY5, JOY6, JOY7, AK1, AK2, AK3, AK4, AP1, AP2, APD1, APD2 with a very high 
coefficient of consistency α=0.962. These two parts appear the coefficient of correlation r=0.541.  
According to the coefficient Spearman-Brown and in case the two parts of the scale are equal in size, the 
reliability coefficient of Spearman-Brown has the value at the class equal to 0.702, whereas in case of parts unequal 
in size the value is the same, equal to 0.702. The two cases appear same values and thus, verify that there is no 
problem with reliability.  
In terms of the coefficient of Guttman the value of which is 0.5682, it is obvious that there is no problem with the 
reliability of the EFQM scale. 
 
4.3.Model Guttman. 
 
Guttman suggests 6 measures of reliability test. The measures are L1, L2, L3, L4, L5 and L6 and they represent 
all the lowest limits of actual reliability and their values are:  L1 is a simple reliability evaluation that constitutes the 
base on which all the remained lower limits can be estimated and its value is L1=0,952. L2 is a better reliability 
evaluation than the evaluations L1 and L3, but it introduces the problem of complicity and its value is L2=0.969. L3 
is a better evaluation than this of L1, it has a higher value and it is also equal in strength to the coefficient of 
Cronbach α and its value is L3=0.966.  L4 is the coefficient of the Split- Half of Guttman, and it represents the 
lowest limit of the true reliability for every Split- Half test and its value equals to L4=0.982.  L5 is a better 
estimation than this of L2, when there is a variable that presents high convariance with the other variables for which 
it is not permitted to have high convariance among them and its value is L5=0.958. L6 is a better evaluation than the 
evaluation of L2 when the variables’ intercorrelations are low while they are comparing with the coefficient R2. The 
coefficient R2 arises when one variable regress over the others and its value is L6=0.958. 
3.4 Model Parallel  
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From the table 5 below (Reliability Statistics), we ascertain that the common variance of the scale equals to 1.111, 
all the items-variables that compose the measurement scale have the True Variance 0.313, the error variance is 0.798 
and the common inter-item correlation 0.282. Τhe reliability of the scale equals to 0.966, whereas the reliability of 
the scale (unbiased) equals to 0.966. 
 
4.5 Model Strict Parallel 
 
From the following table 7 (Reliability Statistics) of the Strict Parallel Model of Reliability we find out that the 
Common Mean of the scale equals to 3.349 and the Common Variance equals to 1.284. All the items-variables of 
the scale have True Variance 0.316, Error Variance 0.242, and Common Inter-Item correlation 0.242. The reliability 
of the scale equals to 0.958, while the reliability of the scale (unbiased) equals to 0.959.  
Test for Model Goodness of Fit provides the level of comprehensive structure’ adjustment according to the Strict 
Parallel model of Reliability we ascertain the unbiased reliability of the scale.  
     The Tukey's Test for Nonadditivity evaluates the zero hypotheses Ho that is that the scale presents additively. 
The table 9 below for non-additivity (ANOVA with Tukey's Test for Nonadditivity) indicates a relatively 
observatory level of statistical significance and therefore the Ho is characterized as acceptable, which means that the 
model has additively. 
 
5. Conclusions 
In this study the EFDM Model scale was tested for its reliability. The reliability of which has been verified by the 
implementation of five models such as the Model Alfa (Cronbach’s a), the Model Spit Half, the Model Guttman, the 
Model Parallel and the Model Strict Parallel. 
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